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Why do people believe 
weird things? 


“Scientists frustrated by their 
failure to bring others round to 
their way of thinking should 

spend less time deriding the 
‘irrationality’ of their opponents 
and focus instead on building trust” 
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From claims that NASA faked the moon landings to creationist rejections 


of evolution, many people hold views that fly in the face of evidence. By 


refusing to be swayed by hard facts, such people are clearly irrational—or 


are they? Robert Matthews argues that the frustration of scientists over 


the persistence of “irrational” beliefs highlights their own misconceptions 


about the process of inference. 


Every so often I receive letters from people who 
insist that NASA faked the Apollo moon land- 
ings, and challenging me to refute their claims. 
There was a time when I would respond to such 
requests at length. No longer: past experience 
has taught me that a detailed response usually 
provokes a series of increasingly tetchy missives 
in which all attempts at refutation are dismissed 
with increasingly deranged glee. If I point to 
the vast numbers of photographs of astronauts 
on the moon, I am told they were all faked on 
a movie set in downtown Burbank. Those huge 
crowds who saw the Apollo missions blast off 
from Cape Kennedy? All government stooges. The 
instruments placed on the moon by the astro- 
nauts, which continue to send back information 
to Earth? Put there by unmanned missions. 

In short, it quickly be- 
comes clear that no amount 
of evidence will persuade 
such conspiracy theorists 
that they may be mistaken. 
Indeed, the more evidence 
one offers up, the bigger 
the gulf in belief seems to 
become. For those brought 
up to believe that evidence 
provides a Golden Road 
to Truth, this is distinctly 
unnerving. Isnt evidence 
supposed to produce con- 
vergence of belief, at 
least among those making 
rational inferences from 
such evidence? Certainly 


wr 


it is tempting to regard those who persistently 
reject conclusions apparently demanded by the 
evidence as being in some sense irrational. At 
the very least, one might believe that conspiracy 
theorists and their ilk are breaching basic princi- 
ples of scientific inference. If only these people 
would stick to hard facts and the rules of infer- 
ence, how could they fail to see the error of their 
ways? 

In what follows I will argue that this view of 
scientific inference is little more than a comforting 
myth. Contrary to the beliefs of many, if not most, 
scientists, the rules of inference do not guarantee 
that “the truth will out” Indeed, they are quite 
capable of leading the same evidence to produce 
increasingly divergent views. As such, we must look 
elsewhere for an explanation of the “aberrant” 


beliefs of conspiracy theorists. In particular I will 
argue that the key issue is not rationality, but an 
altogether more touchy-feely one such as trust. 

Before we go any further, it’s worth pointing 
out that one reason why people believe weird 
things is because they are true. For example, 
many people believe the “urban myth” that 
toast has a nasty habit of landing butter-side 
down. And they are right to do so: an analysis 
based on rigid-body dynamics shows that toast 
sliding off a plate will start to spin and that 
the rate of spin is insufficient to bring the but- 
tered side uppermost before the toast hits the 
ground’. This theoretical prediction has recently 
been confirmed by a large-scale trial involving 
1000 schoolchildren and 21000 drops of toast, 
which showed a butter-side-down landing rate 
of 62%°. 

Many weird beliefs are altogether more seri- 
ous, however, and it is to their persistence that 
I now turn. 


Belief and Bayesian inference 


Suppose two people are arguing over a specific 
hypothesis H—such as that NASA faked the lunar 
landings. Before the debate begins each person 
will have their own level of belief about the truth 
of H. As Ramsey and De Finetti showed around 70 
years ago’, this level of belief can be quantified 
in terms of probability, so that the prior beliefs 
in H can be captured by the value of Odds(H). 
Furthermore, for these beliefs to remain coherent 
in the face of new evidence, E, they must fol- 
low the rules of probability, according to which 
the evidence alters the original level of belief 
Odds(H) to a new level, Odds(H | E), according 
to: 


Odds(H | E) = LR x Odds(H), [1] 


where LR is the so-called Likelihood Ratio, given 
by: 


LR = Pr(E | H)/Pr(E | ~H). [2] 


Here Pr(E | H) is read as “the probability of the 
evidence, E, given the validity of the hypothesis 
H”, and “~” denotes negation (H not true). 

The first of these equations reflects many intui- 
tive features of inference. For example, no amount 
of evidence can alter the views of those refusing 
to believe even the possibility that H might be 
true. For such closed-minded sceptics, Odds(H) is 
identically 0, and no finite weight of evidence—as 
captured by the LR—can produce a finite value for 
Odds(H | E). 

More reasonable sceptics who merely find H 
highly implausible, and thus Odds(H) very low, 
will also require far more evidential weight— 
that is, a much larger LR—than true believers 
in H, for whom the value of Odds(H) is much 
higher. This reflects the well-known maxim that 


“extraordinary claims demand extraordinary evi- 
dence”. 

This in turns shows that the level of prior 
belief Odds(H) is ultimately irrelevant: as sup- 
porting evidence comes in, both sceptics and 
true believers are driven towards the same con- 
clusion, regardless of their original beliefs. The 
value of Odds(H) affects only the amount of evi- 
dence needed to take them there. 

So far, everything seems in accordance 
with widely held notions of the way that sci- 
entific inference ensures that ultimately “the 
truth will out”. Yet, contrary to common be- 
lief, this is not an inevitable consequence of 
the rules of inference. Two people provided 
with the same evidence and the same rules 
of inference are not necessarily driven to the 
same conclusion. Put more bluntly, the belief 
that truth can be determined by “hard facts” 
alone is a myth. 


The cause of the trouble lies in the notion 
of “supporting evidence”. This is determined by 
the LR, which—as its name implies—does not 
depend solely on Pr(E | H), the probability of 
the evidence £, given the truth of H. It is also 
affected by Pr(E | ~H), the probability of the 
evidence if H is not true. As we shall see, this 
has some important implications for rational 
inference. 


Did astronauts really go to the moon? 


Let us return to that quintessential conspiracy 
theory about the Apollo lunar landings. Most 
people will probably ascribe high prior odds to 
H, the hypothesis that the landings really took 
place; that is, they will maintain that Odds(H) 
is close to unity. Conspiracy theorists, in con- 
trast, ascribe low prior odds to this hypoth- 
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esis. This is not, however, the only difference 
between conspiracy theorists and everyone 
else. 

Consider, for example, the huge number of 
photographs of NASA astronauts on the moon. 
The strength of this evidence, E, is captured 
by the Likelihood Ratio LR = A/B, where A 
= Pr(Photos | Landings took place) and B = 
Pr(Photos | Landings did not take place). The 
conspiracy theorists may well agree with eve- 
ryone else that NASA would certainly have had 
photographs taken if the landings had been 
genuine; in other words, they would cheer- 
fully accept a relatively high value for the 
conditional probability A. However, conspiracy 
theorists part company from most other peo- 
ple in their assessment of B, the conditional 
probability that NASA would fake photographs 
had the landings not taken place. Where most 
people would not give much credence to such 
a possibility, and thus regard the value of B as 
low, conspiracy theorists—for all kinds of rea- 
sons—ascribe a high value to the probability 
of NASA creating photographs if the landings 
had not taken place. Their much higher value 
for B has the effect of giving an anomalously 
low value for the overall LR produced by the 
photographic evidence. This evidence thus has 
relatively little impact on their already low 
level of belief that the Apollo landings really 
did take place. 

The same holds true for other sources of evi- 
dence £: the crowds of witnesses who saw the 
launch, the instruments on the moon, the testi- 
mony of astronauts, and so on. While conspiracy 
theorists may agree with everyone else that Pr(E | 
H) is quite high, they also ascribe an anoma- 
lously high value to Pr(E | ~H), so that the LR 
remains relatively low. 

As a result, conspiracy theorists are not re- 
quired by the rules of inference to make any radi- 
cal modification to their initial scepticism as fur- 
ther evidence E emerges. Indeed, as it does so, 
the gulf between the conspiracy theorists and 
everyone else grows ever wider, propelled by the 
substantial differences in their LRs. 

The explanation lies in the contrasting views 
taken of the value of the denominator of the 
LR. That, in turn, ultimately reflects contrast- 
ing levels of trust: conspiracy theorists have a 
lower level of trust in NASA as a source of evi- 
dence, leading them to ascribe an anomalously 
high probability to the belief that the agency 
would fake evidence if the lunar landings had 
not taken place. 

Trust thus emerges as a key issue in the 
ability of evidence and the principles of infer- 
ence to produce consensus. “Hard facts” alone 
cannot guarantee the emergence of such a 
consensus. Nor does the failure to reach such 
a consensus on the basis of such facts neces- 
sarily imply an “irrational” approach to evi- 
dence: there must also be agreement about the 
nature of the source of those hard facts. If the 
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lack of trust is so severe that people judged 
Pr(E | H) to be actually less than Pr(E | ~H), 
then the resulting LR is less than unity, and 
the evidence can legitimately be regarded as 
reducing the plausibility of H. For example, an 
unprompted declaration of innocence of some 
crime can spark immediate suspicions of guilt 
among those who deem that Pr(declaration | 
innocence) < Pr(declaration | guilt). 


Intelligent Design Theory and Darwinism 


For a second example of how facts and the 
rules of inference can fail to produce consen- 
sus, consider the long-running debate between 
Darwinists and creationists over the origin of 
life on Earth. This has recently taken a new di- 
rection, with the emergence of so-called “In- 
telligent Design Theory” (IDT), according to 
which natural systems exist whose complexity 
cannot plausibly be explained by the evolution- 
ary processes of mutation and natural selection. 
IDT is used by creationists to support their be- 
lief in the hypothesis of the existence of an om- 
nipotent creator. In the language of scientific 
inference, they are arguing that Odds(creator | 
complexity) > Odds(creator). From Equations 1 
and 2 above, we see that this is an entirely le- 
gitimate inference if the resulting LR is greater 
than unity, so that Pr(complexity | creator) > 
Pr(complexity | no creator). 

Darwinists respond by pointing out that 
while an omnipotent creator could indeed 
produce such complexity, so can evolution- 
ary processes. In other words, they argue that 
Pr(complexity | no creator) = Pr(complexity | 
creator), giving an LR of unity. This highlights 
a major problem for Darwinists who believe 
that “hard facts” alone will eventually defeat 
the creationist argument: it is always possible 
for creationists to claim that, for any form of 
evidence, Pr(evidence | creator) > Pr(evidence 
| no creator), simply by virtue of the omnipo- 
tence of the divine creator. Thus all and any 
evidence can be used to increase the level of 
belief in a creator. 

In contrast, Darwinists only claim that the 
evidence is just as likely on the basis of evolu- 
tion as an omnipotent creator, leading to an LR 
of unity and thus leaving the level of belief un- 
changed. As more evidence emerges, therefore, 
the more this difference in LRs ensures that the 
gulf between the two camps grows ever wider. 
Furthermore, the Darwinists have no hope of 
narrowing the gulf without finding evidence for 
which Pr(complexity | no creator) > Pr(complexity 
| creator)—and, given the omnipotence of the 
creator, there is little hope of that. 

Thus once again we see how differences in 
LRs, rather than prior beliefs, allow two groups 
to fail to reach consensus, despite the existence 
of hard evidence and the use of rational rules 
of inference. In the case of conspiracy theorists 


this was the result of differences in levels of 
trust about the source of the evidence. In the 
case of creationists, it is a consequence of belief 
in an omnipotent creator capable of accounting 
for any form of evidence. 


Conclusion 


Belief in the notion that “the truth will out” 
runs deep within the scientific community. 
Where other academic pursuits may be at 
the mercy of fashion, science is supposed to 
be self-correcting, with the accumulation of 
evidence eventually producing a consensus. 
At first sight this seems to be confirmed by 
the rules of scientific inference, which show 
that prior beliefs in hypotheses, Odds(H), 
become increasingly irrelevant as evidence 
accumulates. Yet this assumes that there is 
agreement that the LR is greater than uni- 
ty. As we have seen, this cannot be taken 
for granted, and in certain circumstances 
—where, for example, there is a deep lack of 
trust—the LRs can be so different that the 
same evidence produces divergent levels of 
belief. The mathematics of inference confirms 
the intuitive notion that, for consensus to 
emerge, there has to be some agreement about 
the nature of the source of the evidence. In 
some cases—such as the debate over creation- 
ist explanations of the origins of life—it is far 
from clear that scientific inference can ever 
achieve consensus, the difference in the LRs 
being fundamentally a matter of dogma. 

The need for agreement about the source of 
evidence has obvious relevance to many con- 
temporary issues, such as the safety of MMR 
vaccines, genetically modified crops and nu- 
clear power. The mathematics of inference sug- 
gests that scientists frustrated by their failure 
to bring others round to their way of thinking 
should spend less time deriding the “irrational- 
ity” of their opponents and focus instead on 
building trust. 
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